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Problem to be solved: To reproduce reproduced audio 
data with a fixed interval even when reproducing speed 
is variously changed by outputting the data while 
correcting the interval of the data so as to correct the 
change of the interval due to the change of the rotating 
speed of an optical disc. 

Solution: A system control circuit 15 calculates the 
controller variable needed for correcting the change of 
the interval due to the change of the transfer rate of 
audio data to give the instruction of changing the 
interval to a key control circuit 16. That is, when the 
optical disc is reproduced by an S-fold speed, the circuit 
15 calculates a controlled variable K/S to give the 
instruction of changing the interval to the key control 
circuit 6 so as to change the frequency of audio signal 
SA to K/S multiple. 
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Thus, the circuit performs a correction so that a divided 
value S in which the changed transfer rate is divided by 
a standard transfer rate and a divided value 1/S in which 
the frequency of the audio signal at the time any interval 
correction is not performed is divided by the frequency 
of the corrected audio data have a constant relation. 

[Claims] 

[Claim 1] 

The reproducing device including an optical pickup that 
receives returned light produced by irradiating with an 
optical beam an optical disc that rotates with 
predetermined revolving speed and outputs a 
reproducing signal, a demodulation means that 
processes the mentioned above reproducing signal and 
restores to audio information, a transfer rate change 
means by which a transfer rate of the mentioned above 
audio information is changed and is outputted according 
to a control input of a predetermined handler, an interval 
compensation means that corrects and outputs change of 
an interval of the mentioned above audio information 
based on change of a calculating means that carries out 
data processing of the mentioned above audio 
information outputted from the mentioned above 
transfer rate change means and is outputted with a fixed 
transfer rate and a transfer rate of the mentioned above 
audio information. 

[Claim 2] 

The reproducing device according to claim 1 
characterized by correcting change of the mentioned 
above interval, correcting frequency of the mentioned 
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above audio information so that a fixed relation may be 
maintained, the mentioned above interval compensation 
means, a divided value in which the changed transfer 
rate is divided by the standard transfer rate, a divided 
value in which the frequency of the mentioned above 
audio information at the time any interval correction is 
not performed is divided by the frequency of the 
mentioned above corrected audio information. 

[Claim 3] 

The reproducing device including a rotational driving 
means that changes revolving speed according to 
operation of a predetermined handler and rotates an 
optical disc, an optical pickup that receives returned 
light produced by irradiating the mentioned above 
optical disc with an optical beam and outputs a 
reproducing signal, a demodulation means that 
processes the mentioned above reproducing signal and 
restores to audio information, an interval compensation 
means that corrects and outputs change of an interval of 
the mentioned above audio information based on change 
of a calculating means that carries out data processing 
of the mentioned above audio information and is 
outputted with a fixed transfer rate and revolving speed 
of the mentioned above optical disc. 

[Claim 4] 

The reproducing device according to claim 3 correcting 
frequency of the mentioned above audio information so 
that a fixed relation may be maintained and correcting 
change of the mentioned above interval, the mentioned 
above interval compensation means, a divided value in 
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which the changed revolving speed is divided by the 
standard revolving speed, a divided value in which the 
frequency of the mentioned above audio information at 
the time any interval correction is not performed is 
divided by the frequency of the mentioned above 
corrected audio information. 

[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention is applicable to a 
mini disc device, concerning reproducing device. In this 
invention, the interval of the played audio information is 
corrected and outputted so that change of the interval by 
change of the transfer rate of audio information may be 
corrected or so that change of the interval by change of 
the revolving speed of an optical disc may be corrected. 
Thus, even if it changes reproduction speed variously , it 
enables it to play an optical disc by a fixed interval. 

[0002] 

[Description of the prior art] Conventionally, in the mini 
disc device, it is made to output the audio signal that 
changed reproduction speed by changing a master clock 
or signal processing by a digital signal processor. 

[0003] That is, from the reproducing signal acquired 
from an optical pickup, a mini disc device generates a 
reproduction clock, carries out binary identification of 
the reproducing signal on the basis of this reproduction 
clock, and, thus, detects reproducing data. A mini disc 
device carries out data processing of this reproducing 
data and plays audio information. 



4 



A mini disc is rotated so that a reproduction clock may 
furthermore synchronize with a master clock. 

[0004] Thus, the mini disc device can change a master 
clock, can change the revolving speed of a mini disc and 
can change the transfer rate of the audio information 
played further. A mini disc device can output with a 
fixed transfer rate by carrying out data processing of 
this played audio information. Thus, the mini disc 
device is made to output the same audio signal as the 
case where revolving speed is changed in a record that 
changed reproduction speed. 

[0005] On the other hand, in the case of signal 
processing by a digital signal processor, a mini disc 
device changes the transfer rate of audio information 
using a built-in memory to a digital signal processor. 
Thus, this kind of mini disc device is made to output the 
audio signal that changed reproduction speed, like the 
case where the revolving speed of a mini disc is 
changed. 

[0006] 

[Problems to be solved by the invention] By the way, 
when outputting the audio signal in this way, the 
transfer rate of audio information is changed, and 
reproduction speed is changed, there is a problem that 
the interval of the part audio signal also changes. 

[0007] If reproduction speed can be changed holding an 
interval uniformly, it will be thought that the user- 
friendliness of this kind of optical disc unit can be 
improved further more. 
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[0008] This invention was made in consideration of the 
above point, tends to prevent change of an interval and 
tends to propose the reproducing device that can change 
reproduction speed variously. 

[0009] 

[Means for solving the problem] In order to solve this 
technical problem, in this invention, an interval 
compensation means lhat corrects and outputs change of 
an interval of audio information based on change of a 
transfer rate of audio information is established. 

[0010] An interval compensation means that corrects 
and outputs change of an interval of audio information 
based on change of revolving speed of an optical disc is 
established. 

[001 1] If a transfer rate of audio information is changed, 
audio information that makes that part reproduction 
speed come to be changed can be obtained and a part 
and an interval that changed reproduction speed will 
change in this audio information. Even when 
establishing the interval compensation means that 
corrects and outputs change of an interval of audio 
information based on change of a transfer rate of audio 
information by this and reproduction speed is changed, 
an audio signal can be outputted by a fixed interval. 
[0012] If an interval compensation means that corrects 
and outputs change of an interval of audio information 
based on change of revolving speed of an optical disc is 
established even when changing reproduction speed of 
audio information with change of revolving speed of an 
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optical disc, an audio signal can be outputted by a fixed 
interval. 

[0013] 

[Embodiment of the invention] Next, an embodiment of 
the invention is explained in full details, referring to 
drawings. 

[0014] Drawing 2 is a block diagram showing the 
reversion system of the mini disc device according to 
the embodiment of this invention. This mini disc device 
1 plays the mini disc 2 and outputs audio signal SA with 
desired reproduction speed. 

[0015] In this mini disc device 1, the spindle motor 3 
rotates the mini disc 2 at high speed by control of the 
servo circuit 4. 

[0016] The optical pickup 5 irradiates the mini disc 2 
with a laser beam, receives returned light and generates 
reproducing signal RF from which a signal level 
changes according to this returned light. At this time, 
the optical pickup 5 irradiates with a laser beam, so that 
the track formed in the mini disc 2 in the usual 
reproduction mode of the tracking control by the servo 
circuit 4 may be scanned from the inner circumference 
side to the periphery side. In the operational mode of the 
reverse reproduction that reproduces audio information 
according to arrangement contrary to the time of record, 
it irradiates with a laser beam, so that a track jump may 
be repeated and the data constellation lhat audio 
information follows in order at the time of record may 
follow record by a reverse order and so that audio 
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information may not be missing between continuous 
data constellations. 

[0017] Also, the optical pickup 5 will resume the scan 
of a laser beam from the part that stopped the scan, if 
the data volume that will stop the scan of a laser beam 
temporarily and will be stored after that temporarily at 
the memory 6 if the data volume stored temporarily 
becomes the memory 6 mentioned later and the memory 
14 beyond a predetermined value becomes below a 
predetermined value. Thus, the optical pickup 5 
reproduces audio information intermittently with a high 
transfer rate, and is made to respond to abnormality 
using effectively the waiting time generated by this 
intermittent reproduction. 

[0018] After RF amplifier 7 carries out waveform 
equalization of the reproducing signal RF, it is binary 
converted and a binary signal is generated. The 
reproducing data Dl is generated by generating a 
reproduction clock on the basis of a binary signal and 
latching a binary signal one by one on the basis of this 
reproduction clock. 

[0019] The address decoder 8 acquires sub-code data 
and, thus, acquires the address of a laser beam 
irradiation position from this reproducing data Dl. In 
the mini disc device 1 , the laser beam irradiation 
position in the optical pickup 5 is controlled by the 
servo circuit 4 on the basis of this address and address 
control of the continuing memory 6 is carried out. 
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[0020] After the decoder 9 carries out the EFM recovery 
of this reproducing data Dl, error correction processing 
of it is carried out with the error correcting code added 
at the time of record and it restores to the compression 
coded data D2 that carries out the data compression of 
the audio information by this, corresponding to the 
revolving speed of the mini disc 2 in the decoder 9. This 
compression coded data D2 is outputted with the 
transfer rate of 1 .4 Mbps. 

[0021] The memory control circuit 10 is constituted by 
the controller that controls operation of the memory 6 
and carries out the temporary storage of the 
compression coded data D2 outputted from the decoder 
9 to the memory 6. Also, this stored compression coded 
data D2 is read to entry sequenced and it outputs to the 
data decompression circuit 12. The compression coded 
data D2 is inputted in the memory control circuit 10 
with the transfer rate of 1.4 Mbps, it reads and outputs 
from the memory 6 with the transfer rate of 0.6 Mbps. 
The transfer rate of 0.6 Mbps is a twice transfer rate in 
the case of processing the compression coded data D2 
continuously with the usual reproduction speed and 
reproducing audio information. 

[0022] Also, if the compression coded data D2 is 
outputted and inputted in the memory 6 in this way and 
the data volume of the memory 6 becomes beyond a 
predetermined value, the memory control circuit 10, if it 
points to the stop of reproduction motion to the optical 
pickup 5 by the system control circuit 15 and data 
volume becomes below a predetermined value after that, 
resumption of operation is similarly directed to the 
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optical pickup 5. Thus, the memory 6 overflows the 
memory control circuit 10, and it avoids underflow 
effectively. The memory 6 constitutes the buffer 
memory of the compression coded data D2. 

[0023] The data decompression circuit 12 receives the 
compression coded data D2 held temporarily at the 
memory 6 per sector by the memory control circuit 10, 
and carries out data decompression of this compression 
coded data D2. Thus, the data decompression circuit 12 
restores to it and outputs the audio information D4. At 
this time, the data decompression circuit 12 corresponds 
to the compression coded data D2 inputted with a high 
transfer rate and is the sampling frequency 88.2 kHz, 
the audio information D4 is outputted. 

[0024] The digital signal processor (DSP) 13 stores in 
the memory 14 the audio information D4 outputted from 
the data decompression circuit 12. Also, the audio 
information stored in this memory 14 is read with 
specified order and a predetermined sampling period, 
audio information is corrected by control of the system 
control circuit 15, and it is outputted by the fixed 
sampling frequency which becomes 44. 1 kHz. The 
memory 14 has the capacity that can accumulate the 
audio information for about 3 seconds. 

[0025] That is, in the usual reproduction, the digital 
signal processor 13 inputs into the memory 14 the audio 
information D4 inputted one by one in order at the time 
of record in order of this input and outputs it to entry 
sequenced. At this time, if it reads with the value of the 
pointer for writing, the value of the pointer is supervised 
and the value of these pointers approaches beyond in a 
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predetermined value, the digital signal processor 13 will 
suspend and will resume playback of the mini disc 2 in 
the optical pickup 5. Thus, the memory 14 overflows 
the digital signal processor 13 and it avoids underflow 
effectively. 

[0026] The digital signal processor 13, when the data 
constellation that the audio information D4 follows in 
order at the time of record is continuously inputted as 
record by the reverse order in the operational mode of 
reverse reproduction corresponding to a repetition of the 
track jump in the optical pickup 5, the audio information 
D4 inputted one by one is stored in the memory 14, so 
that the arrangement of the audio information in each 
data constellation may be rearranged. Also, from the 
memory 14, the audio information D4 is read and 
outputted, so that it may continue according to 
arrangement contrary to an order at the time of record. 

[0027] The audio information that the digital signal 
processor 13 changed the reading processing of the 
memory 14 in the output of such audio information D4 
according to the reproduction speed directed from the 
system control circuit 1 5 and read is corrected, and 
outputs by the sampling frequency of 44.1 kHz. That is, 
the digital signal processor 13 generates the clock for 
read-out by a built-in oscillating circuit and reads the 
audio information D4 from the memory 14 on the basis 
of this clock for read-out. The digital signal processor 
13 changes the frequency of this read clock according to 
the reproduction speed to which it is directed from the 
system control circuit 15, and, thus, outputs the audio 
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information D4 with the transfer rate according to 
reproduction speed. 

[0028] Also, on the basis of the master clock that 
becomes with constant frequency, the gate of this read 
audio information D4 is carried out and the digital 
signal processor 13 outputs it, and compensates by 
interpolation processing of the audio information that 
carries out a gate still and is missing in this way. Thus, 
the digital signal processor 13 is made to output the 
audio information D4 read from the memory 14 with the 
reproduction speed that the system control circuit 15 
indicates. 

[0029] The key control circuit 16 conducts wave 
analysis of the audio information D4 outputted from the 
digital signal processor 13, carries out data processing 
and outputs the audio information D5 by the interval 
specified by this in the system control circuit 15. 

[0030] The digital- to- analog conversion circuit 17 
carries out digital-to-analog conversion processing of 
the audio information D5 outputted from the key control 
circuit 16, and, thus, outputs audio signal SA as an 
analog signal. 

[0031] The handlers 19, 20 are constituted by the sliding 
resistance that has what is called a middle point click 
function and constitute the handler of reproduction 
speed adjustment and the handler of interval adjustment, 
respectively. 

[0032] The system control circuit 15 is constituted by 
the computer, publishes control commands in the servo 
circuit 4 and digital signal processor 13 following 
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operation of the handler 19, 20 and switches operation 
of the mini disc device 1 . 

[0033] Drawing 1 is a flow chart that shows the 
procedure of this system control circuit 15. The system 
control circuit 15 will perform this procedure with a 
predetermined cycle, if the power supply of this mini 
disc device 1 is started. That is, it moves from the 
system control circuit 15 to step SP2 from step SP1 and 
it is judged whether the play handler was operated. 

[0034] If a negative result is obtained here, it will move 
to step SP3 and the system control circuit 15 will end 
this procedure. On the other hand, if an affirmation 
result is obtained in step SP2, it will be judged by 
moving from the system control circuit 1 5 to step SP4 
and judging whether the handler 19 of reproduction 
speed adjustment was operated whether change of 
reproduction speed was directed by the user. 

[0035] If a negative result is obtained here, it will be 
judged by moving from the system control circuit 1 5 to 
step SP5 and judging whether the handler 20 of interval 
adjustment was changed from the middle point whether 
change of the interval was directed by the user. 

[0036] If a negative result is obtained here, the system 
control circuit 15 will return to step SP2, and, thus, the 
mini disc device 1 will repeat the operation till then. 

[0037] On the other hand, when the handler 20 of 
interval adjustment is operated, it moves from the 
system control circuit 15 to step SP6 by obtaining an 
affirmation result in step SP5. 



13 



The system control circuit 15 detects the control input 
of this handler 20. After calculating the controlled 
variable K of the interval corresponding to this control 
input and pointing to change of an interval in the key 
control circuit 16 with this calculated controlled 
variable K, it returns to step SP2. K is the divided value 
by which the frequency of audio signal SA before 
correction is divided by the frequency of audio signal 
SA after correction. 

[0038] Thus, the system control circuit 15 changes the 
interval of audio signal SA by the control input of the 
handler 20, without making it change in any way about 
reproduction speed, when the handler 20 of interval 
adjustment is operated. 

[0039] On the other hand, if the handler 19 of 
reproduction speed adjustment is operated and the 
handler 19 is changed from the middle point, an 
affirmation result will be obtained in step SP4 and it 
will move from the system control circuit 15 to step 
SP7. The system control circuit 15 detects the 
reproduction mode and reproduction speed 
corresponding to the control input of the handler 20 and 
publishes control commands to each circuit block with 
this reproduction mode and reproduction speed. 

[0040] Next, it moves to step SP8 and the system 
control circuit 15 calculates the controlled variable K 
required in order to return the interval that changes with 
reproduction speed to the original interval, and notifies 
change of the interval by this controlled variable K to 
the key control circuit 16. 
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Thus, when reproduction speed doubles, frequency 
doubles in audio signal SA and an interval will go up by 
one octave. In this case, if change of an interval is 
directed, so that the frequency of audio signal SA may 
change to 1/2, audio signal SA can be outputted by the 
original interval. 

[0041] Namely, if the frequency of audio signal SA is 
reduced to 1/S in the key control circuit 16 when 
reproducing an audio signal by S double speed, it can 
return to the original interval 

[0042] The divided value produced by this by the 
system control circuit 15 doing division of the transfer 
rate of the audio information D4 read from the memory 
14 with the transfer rate in IX, Ihe controlled variable K 
is set up so that the divided value produced by doing 
division of the frequency of audio signal SA at the time 
any interval correction is not performed with the 
frequency of audio signal SA that corrected the interval 
may become a relation of the reciprocal that becomes by 
a fixed relation. 

[0043] That is, when changing reproduction speed into 
S double speed, the divided value of a transfer rate turns 
into the value S. On the other hand, the divided value 
produced by doing division of the frequency of audio 
signal SA at the time any interval correction is not 
performed with the frequency of audio signal SA that 
corrected the interval, when the handler 20 of interval 
adjustment is not operated at all by becoming with the 
controlled variable K, K= 1/ S of controlled variables 
can correct the frequency of audio signal SA and audio 
signal SA can be outputted by the original interval. 
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[0044] On the other hand, if the controlled variable in 
this changed position is set to K when the handler 20 of 
interval adjustment is held at the position changed from 
the middle point, audio signal SA can be obtained by 
the interval before changing a controlled variable into 
K/S and changing reproduction speed. 

[0045] Thus, the system control circuit 15 will return to 
step SP2, if change of an interval is directed so that 
change of the interval of audio signal SA accompanying 
change of reproduction speed may be corrected. 

[0046] In the above composition, a user's operation of 
the handler of a play will start playback of audio signal 
SA from the mini disc 2 (drawing 1 and drawing 2). 
That is, in the optical pickup 5, from the returned light 
produced by irradiating the mini disc 2 with a laser 
beam, reproducing signal RF is generated and this 
reproducing signal RF is amplified by RF amplifier 7. In 
RF amplifier 7, it is converted further, a reproduction 
clock is generated, and the reproducing data Dl restores 
to this reproducing signal RF on the basis of this 
reproduction clock. Also, in the address decoder 8, from 
this reproducing data Dl, an address is detected and a 
laser beam irradiation position is controlled by the 
optical pickup 5 on the basis of this address. 

[0047] Thus, it gets over, error correction processing of 
the reproducing data Dl obtained is carried out by the 
decoder 9, the compression coded data D2 is reproduced 
and this compression coded data D2 is held by the 
memory control circuit 10 temporarily at the memory 6. 
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The compression coded data D2 held temporarily at this 
memory 6 is outputted to the data decompression circuit 
12 per sector, data decompression is carried out here 
and the original audio information D4 restores to it. 
[0048] This audio information D4 is stored by the 
digital signal processor 13 temporarily at the memory 
14, the audio information D4 read from this memory 14 
is inputted into the digital-to-analog conversion circuit 
17 by the key control circuit 16 and is changed and 
outputted to audio signal SA that becomes an analog 
signal. 

[0049] In the case of reverse reproduction, the optical 
pickup 5 repeats a track jump, the data constellation that 
audio information follows in order at the time of record 
follows the time of record one by one by a reverse 
order, Ihe arrangement of the audio information in each 
data constellation is rearranged in the memory 14, thus, 
with the time of record, audio information does not leak 
by a reverse order, it is continuously read from the 
memory 14 and audio signal SA is generated from this 
audio information. 

[0050] Thus, if the handler 20 of interval adjustment is 
operated when outputting audio signal S A, in the mini 
disc device 1, in the system control circuit 15, the 
amount of change from the middle point of the handler 
20 will be detected and the controlled variable K 
according to this amount of change will be calculated. 
Also, audio signal SA that changes frequency is 
generated by the wave analysis in the key control circuit 
1 6 and data processing and only this controlled variable 
K is outputted. 
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Only an interval can be changed without this operating 
the handler 20 of interval adjustment and changing 
reproduction speed in any way. 

[0051] On the other hand, if the handler 19 of 
reproduction speed adjustment is operated, in the mini 
disc device 1, in the system control circuit 15, the 
amount of change from the middle point of the handler 
19 will be detected and the reproduction speed 
according to this amount of change will be calculated. 
The transfer rate of the audio information D4 read from 
the memory 14, it is controlled to correspond to this 
calculated reproduction speed and it is thinning 
processed, interpolating calculation processing is carried 
out by the digital signal processor 13 and the audio 
information D4 read further is outputted by the original 
sampling frequency. Thus, with the mini disc device 1, 
audio signal SA of reproduction speed according to the 
control input of the handler 19 is outputted. 

[0052] A controlled variable required in order to correct 
change of the interval by change of the transfer rate of 
this audio information in the system control circuit 1 5 in 
this case is calculated too, and change of an interval is 
directed to the key control circuit 16 with this controlled 
variable. 

[0053] That is, when reproducing by S double speed to 
the controlled variable K in the key control circuit 16 till 
then, controlled- variable K/S is calculated and interval 
change is directed with this controlled variable, so that 
the frequency of audio signal SA may be changed to 
K/S times to the key control circuit 16. 
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The divided value S in which the changed transfer rate 
is divided by the standard transfer rate, the frequency of 
audio information is corrected and change of an interval 
is corrected so that 1/ S of divided values by which the 
frequency of the audio signal at the time any interval 
correction is not performed is divided by Ihe frequency 
of the corrected audio information may maintain a fixed 
relation. 

[0054] Thus, with the mini disc device 1, change of an 
interval can be avoided effectively and audio signal SA 
that changes reproduction speed freely by operation of 
the handler 19 can be obtained. 

[0055] When according to the above composition 
changing the transfer rate of the audio information D4 
and changing the reproduction speed of audio signal 
SA, by correcting change of the interval of the audio 
information D4 based on change of this transfer rate, 
change of an interval can be avoided effectively and 
various reproduction speed can be changed. It can be 
used for editing of the musical piece from which tempo 
differs and user- friendliness can be improved. 

[0056] Namely, the divided value S that specifically did 
division of the changed transfer rate with the standard 
transfer rate. Change of an interval is corrected, so that 
it may become a relation of the reciprocal that the 
divided value in which the frequency of the mentioned 
above audio signal SA at the time any interval 
correction is not performed is divided by the frequency 
of corrected audio signal SA becomes a fixed relation, 
change of an interval can be avoided effectively and 
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these can adjust an interval and reproduction speed 
variously independently. 

[0057] Although the case where reproduction speed was 
changed by changing the transfer rate of the audio 
information read from the memory 14 in the mentioned 
above embodiment was described, this invention can be 
widely used, not only this but when changing the 
revolving speed of a mini disc with change of a master 
clock and changing reproduction speed. 

[0058] In the mentioned above embodiment, although 
the case where compression coded data and audio 
information were held in the memories 6, 14 
temporarily, respectively was described, this invention 
may unite not only this but the memory 6 with the 
memory 14. 

[0059] In the mentioned above embodiment, although 
the case where this invention was applied to a mini disc 
device was described, this invention is widely 
applicable to various optical disc units that play an 
audio signal, such as not only this, but a compact disc 
player. 

[0060] 

[Effect of the Invention] As mentioned above, according 
to this invention, so that change of the interval by 
change of the transfer rate of audio information may be 
corrected and it changes reproduction speed by 
correcting and outputting the interval of the played 
audio information, so that change of the interval by 
change of the revolving speed of an optical disc may be 
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corrected, an optical disc can be reproduced by a fixed 
interval. 



[Brief description of the drawings] 

[Drawing 1] is a flow chart that explains operation of 
the system control circuit in the mini disc device 
according to an embodiment of the invention. 

[Drawing 2] is a block diagram showing a mini disc 
device. 

[Description of numbers] 

1 ... A mini disc device, 
2... A mini disc, 
3 ... A spindle motor, 
5. . . An optical pickup, 
6... A memory, 
14... A memory, 
9... A decoder, 

10. . . A memory control circuit, 
12. . . A data decompression circuit, 
13 . . . A digital signal processor, 
15... A system control circuit 
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(57)Abstract: 



PROBLEM TO BE SOLVED: To reproduce 



reproduced audio data with a fixed interval 



even when reproducing speed is variously 



changed by outputting the data while 



correcting the interval of the data so as to 



correct the change of the interval due to the 



change of the revolutional speed of. an optical 



disk. 



SOLUTION: A system control circuit 15 calculates the controller variable needed for 



correcting the change of a the interval due to the change of the transfer rate of audio 
data to give the instruction of changing the interval to a key control circuit 16. That is, 
when the optical disk is reproduced by an S-fold speed, the circuit 15 calculates a 
controlled variable K/S to give the instruction of changing the interval to the key 
control circuit 6 so as to change the frequency of audio signal SA to K/S multiple. 
Thus, the circuit performs a correction so that a divided value S in which the changed 
transfer rate is divided by a standard transfer rate and a divided value 1/S in which the 
frequency of the audio signal at the time any interval correction is not performed is 
divided by the frequency of the corrected audio data have a constant relation. 
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